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INTRODUCTION' 
This project was desi@'led to determine the feasibility of using 
a modified distance rock test for vision screening;, The test ir1-
volves a multiple distance task in which a person reads, alternately, 
one figure, a. letter for instance, from a test card at twenty (20) 
:feet and then a second figure from a second test target :placed at 
near. The person is L�structed to read one letter at a time from 
the distance and near test targets as rapidly and accurately as 
possible until all the letters are read. The subject responds 
verbally. The examiner times the elapsed responses and observes loss 
of phl.ce, roading out of sequence, and errors in.letter reading. 
The suggestion for this test came from Professor Harold M. 
1 Hayiles and W§.s partially developed by Claude Stevens in a senior 
thesis project in 1970. This is the first attempt at Pacific Univ-
ersity to use this test as a screening device. 
Various variables are l:movm to effect this far-near-far oral 
letter reading task. These visual variables include visual acuity, 
dista.'lce refractive status, accommodation, saccad.ic fi:it:ations, 
convergence-divergence, vertical vergence, duration of fixation, 
and recognition time. Symbolic language familiarity and oral 
' 
response time are additional non-visual variables. In short, ·· 
interference from any one or more of these sources could bring about� 
a protracted. task time. Theoretically, such a simple task can 
relate to deficie..�t visually-guided class room skills which: are 
1 . 
Stevens, Clu.ude, ".An Exploratory Study to Develop a Dista..Ylce Rock 
Test 1H th Letter Size and Spaci."lg Variables, 11 Thesis, Pacific University, 
1970, PI> 5-7 • 
2 
of interest to the optometrist, the psychologist and to educators. 
Stevens2 fou.Yld in his work that angular size ancl separation 
effected the reaction time. 1-Te attempted to use one sta..vidard target 
ai�d measure the time required to complete the task as a function of 
grade level. 
SUBJECTS 
Six hundred and thirty eight (638) elementary school students, 
grades one through six, of the Forest Grwre Scho�l District were 'the 
subjects used in this study. Students were measured in March of' the 
school year. These students were all going through an optometric 
classroom screening in which the distance rock test was included as 
a part of the screening procedure. Subjects were excluded if 1) they 
could not read the letters at fax, 2) they could not read the letters 
at near' or 3) they did not lmow the letters. 
EQUIPMENT 
The fax and near test targets used. were two lines of Sloan acuity 
letters photographically reproduced to 20/80 and 20/30 acuity sizes. 
The letter separati ons were the same as those used in the standa.rd 
Sloan acuity chart. The dista...YJ.ce chart was designed for and set .up 
at a distance of twenty feet. The near chart was calibrated and used 
at sixteen inches. The choice of the Sloan letters �:ras based on the 
. 3 study by Stevens. Room illunlination was not experimentally controlled 
2 
Stevens, Claude, Op. Cit., pp 5-7· 
3stevens, Claude, Op. Cit., PP5-7 • 
3 
since all screening tests were done in a classroom at each school. 
Illumination was· at the same level as customarily used by the students 
in their classroom work. 
The examiner sat at a school-type desk where he could maintain 
the subject at both proper working distances, and also record the 
responses. 
PROCEDURE 
The distant chart was mounted on the wall and the examiner placed 
a school desk twenty feet from the chart. lfa the students filed past 
on their way to the varibus stations for the screening procedures, 
each one would be tested with the distance rock. 
Each child was positioned: facing the distance target and sta.'1.ding 
flush against the school desk so as to be exactly twenty feet ('plus 
or minus -three inches) from the chart. The examiner, sitting to the 
side of the child (90° from the child's line of sight) could then 
position the near card at the required sixteen inch distance for 
each child. 
The instructions were then given to the child. When the child 
de:nonstro..ted that he understood the procedure, he was instructed to 
start over and the timing began. To. complete a "timed run", the child 
was to name one 20/80 letter at far and then one 20/80 letter from-
the near card. Following completion of the two sets of 20/80 letters 
in their correct order, the subject then continued the alternating 
of far to near using 20/25 letters. The timing 1ms recorded when 
the child had finished both sets of letters. 
' I ! 
' 
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INSTRUCTIONS 
The instructional set intended. for use in this study was d.eveloped 
by Stevens ir1 his study filth adult subjects. The specif'ic instructions 
were: "Read one letter from the distance chart and read one letter from 
the near chart. Continue to al ter.nate far a..'1d near reading rmtil you 
have finished both lines of letters ( demonstrate) . Read the lette�s 
aloud as accurately and rapidl)l as you ca."YJ.. When you finish the first' 
far and nemr' row of letters, stop. I shall time your performance." 
As the initial screening preceded, it was discovered that these 
instr�ctions had to be altered due to the difference in age groups in 
the two studies. 
RESULTS 
Of the six hundred and thirty eight subjects screened, eighteen 
were excluded because of poor visual acuity at far, six because of 
poor visual acuity at near, and four because they did not know the 
letters.. Therefore, a total of six hundred c>.nd ten students were 
included in the data which was used in this study. 
Preliminary testing and observation with first and second grade 
students'.indicated that the instructional set had to be revised. 
The instructions and :procedure were revised as follo".rs: The examiner 
:pointed out the dista.�ce chart to the child, while keeping the near 
chart out of view, and said, ''Name the first big letter on that chart." 
Next, •the examiner :presents the ne<;i.r target at sixteen inches and says, 
"Name the first big letter on this card." Jfow the c:C.ild is again 
directed to look at the distance chart and the examiner says, "�fl1at 
5 
is the next big letter?" ".And now what is the next big letter on 
the card I1m holding?" The examiner would then have the subject 
alternately call as many letters as necessary until the subject 
easily understood wha.t was required. If the subject appeared to 
understand the instructions rapidly, the examiner said, "Starting 
with the first big letter again, keep naming the letters back-and­
forth like that until all the big letters have been ce.lled. Keep 
right on in the same way with the small letters, •;as rapialy and 
accurately as you can." 
rrhese instructions can be used with all ages with one modification: 
younger children or ones who don't understand the instructions should 
be allowed to alternately name as many lette:rs (even the whole series) 
until they get the gist of the te.sk• 
The results in terms of the data obtain�d are displayed in Table 
I and Graph I. All standard statistical measures indicate a reduction 
of task time 1-Ti th increasing age a..">Id grade level ?...nd increasing 
cycles per minute. 
Graphs II through VII are frequency distribution curves for 
each grade level. Comparing these graph;:J, ·there is a definite 
shift towards decreasing task times and narrower distri. butions as 
the grade level increases. It is also interest:LYJ.g to not-e that 
the fastest first grader was as good as any· sixth grader. 
Those subjects at the low end o:f':·the frequency distribution 
in addition to visual �roblems, may possess language difficulties, 
problems in following directions, or maturation al lags. These low 
:performance subjects would be interesting to follow up· and could 
be studied in future projects. 
DISCUSSION OF RESULTS 
As noted, the increased response time as grade level increases 
indicates a developmental process in improvements on visual skills. 
A child who O.oesn't meet the requirements of passage with this test 
may not· he developi.vig the visual skills necessary to be a good 
student·. 
In cycles per minute, the x·esponse time as sho-wn in Table I is 
comparable to the standard +2.00 and -2�00 lens rock� except at the 
lower grade levels. 
One method of determining the referal criteria is the sum of 
the mean and one standard deviation. Table II summarizes these · 
possible passing times for each grade tested. 
Table II; 
Pass�g criteria calculated for grades 1 through 6. 
Grade 1 102 seconds 
Grade 2 81 seconds 
Grade 3 66 seconds 
Grade 4 56 seconds 
Grade 5 51 seconds 
Grade 6 40 seconds 
Referral using this method wouid be indicated by a test time 
... 
greater than the above criteria for any o:f those grade levels. Of 
course, failure to complete the test task for any reason (i.e., ca..�'t 
see the letters, calls �he letters incorrectly, or calls them out of 
order} would be an automatic referral. 
L 
The distance rock test holds promise for both clinical and 
screening functions as a simple developmental test which·changes 
concomitantly with age and grade level. 
Further work in this test would include seperate timing for 
20/80 and 20/25 tasks, relating it to other visual skills such as 
distance refraction, dynamic retinoscopy (rnEM, h."'J ,mi, etc. ) , 
pursuits a..11cl fixations, etc.. The test could also be related to 
other variables such as reading performance, attention span, and 
durability of near :point task performance, etc • •  Other :factors 
such as longitudinal changes, pr�ctice effedt, and transfer 
could also be explored. 
SUMMARY 
1 
Six hundred and ten children in the Forest Grove school district 
were studied by using a distance rock test. A significant improvement 
in performance was found from the first to the sixth grade. The test 
has promise as a significe.nt developmental ·test f'or clinical and 
screening purposes. 
Table I 
Grade N Mean(time) SD( time) Mode (time) Median(time) cpm \ . _t" : ,, 
1 103 75 27 72.5 78.5 12.8 
··--- --·- ---· ... --.... -------�--. -----·-
2 63 61 20 42.5 & 59.5 56 . 15.7 
-··- --· . 
3 83 53 13 42.5 53 18.1 
4 147 46 10 42.5 53. 5 21.3 
-- ··--.. 
5 89 41 10 37.5 38.5 23.4 
·-�----·--· .... ·-·-- -----.. -------�-
6 125 39 9 37.5 37 21.i.. 6 
..... ----.. -·--.. ·---·------ -·--·- -----
· all time is in seconds· 
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Data Table for First Grade 
Joseph Gales Harvey Clarl:e Central 
1JC .?1'£ 1HC le 2C 
67 72 42 60 68 
56' 80 63 85 41 
75 73 60 73 54 
65 66 67 80 48 
174 .58 90 73 
98.5 123 90 74 
.52 166 60 65 
78 97 120 105 
JO 112 76 96 
46 79 60 75 
69 98 135 100 
110 51 50 75 
110 52 75 66 
58 57 40 75 
73 52 60 80 
83 72 50 70 
72 72 80 
78 47 155 
78 86 
.58 82 
83 70 
80 50 
67 
Class N Mean SD Mode Median 
1JG 22 73.7954 20.4454 
2JG 23 73.7954 19.9484 
lHC 4 58 11.0454 
lC 18 79.94444 30.2586 
2C 16 
all 103 75.3072 27.3546 72.5 78.5 
-Data Table for Second Grade 
Joseph Gales Harvey Clarke Central 
1lQ. 1HC 1Q AQ 
99 58 50 59 
58 43 65 50 
55 48 50 47 
47.5 43 60 148 
75 44 77 70 
42 69 87 105 
66 43 72 72 
61 65 44 63 
59 48 50 60 
66 55 56 100 
47.5 60 50 60 
56 63 40 73 
57 41 51 55 
60 65 61 !±§. 
61 40 100 
J1 40 
107 
!±..2 
Class Number Mean SD Median Mode 
1JG 15 60.6667 i).376 
1HC 16 51.375 10.5822 
1C 18 61.3889 19.912 
2C 14 72.1429 27.9639 
all 63 61.0635 19.8036 56 42.5& 59.5 
Data Table for Third Grade 
Joseph Gales Harvey Clarke Central 
1JG 1HC 2HC 1Q 2C 
111 42 42 60 100 
40 60 42 55 38 
45 65 36 55 50 
40 g� 42 45 .50 53 60 45 63 
52 50 41 5.5 53 
53 60 57 53 55 
53 64 48 67 60 
59 65 50 32 46 
78 45 59 58 45 
34 75 44 53 48 
39 58 40 60 68 
-42 80 40 4g 43 35 70 
37 45 ..2 57 
57 45 68 
44 40 
55 
55 
45 
68 
jQ 
Class Number Mean SD Mode Median 
1JG 17 51.6647 18.5961 
1HC 22 54.2727 11.953 
2HC 12 46.75 8.04674 
1C 15 53.3333 9. �4645 
2C 16 55.5 15.0687 
all 83 52.9639 13.4395 42.5 53 
Data Table for Fourth Grade 
Joseph Gales Harvey Clarke Central 
.Lill kEi '3J9- .U 1HC gliQ 1C 2C 1Q ri:s 
41 32 71 65 67 33 50 54 L 42.25 69 48.5 49 42 63 85 59 
41.l) 47 43 45 44 45 45 53 
39.5 45 32 48 45 46 43 66 
45 36 42 48 44 52 �5 56 
34 59 42.§ 60 42 34 60 1+7 
42 33 49 . . 46 37 45 42 
57 34 36 42 �9 59 59 75 
38 43 35 42 46 42 40 50 
40 59 31 42 40 42 33 25 
40 35 41 48 47 41 45 L�O 
28 44 34 48 45 38 51 38 
45 38 55 52 43 37 50 37 
44 64 35 35 46 39 33 64 
51 55 32.5 33 41 48 45 37 
44 34 44 65 48 50 56 j_Q 
45 65 43 40 44 59 1i 
46 .51 38.5 40 40 57 J1 48 .12 � 35 � 
Class Number Mean SD Mode Median 
lJG 19 41.9211 6. 36672 
2JG 18 46.8333 12.3634 
JJG 19 42.1579 9.61922 
lHC 18 46.,5555 9.34453 
2HC 19 L�5.1579 5.97463 
tc, ·; _·:;· 20 44.55 9.�835 
2C 18 50.4444 13.1069 
JC 16 49.5625 12.8995 
all 147 45.7721 10.2807 42.5 43.5 
Data Table for Fifth Grade 
Joseph Gales Harvey Clarke Central 
� £illl .lli9. 1Q 
32 33 32 49 
38 40.5 29 J-1-2 
38 49.5 39 J-1-3 
39 39 51 49 
41 60 39 52 
37.5 37.5 25 29 
47 38 .31 35 
58 38 30 41 
30 51 29 52 
38 36 .50 4b 40 42 30 
35 33 27 32 
41 38 48 35 
68 4� 31 70 45 30 80 
48 39.5 Jg 50 
44 48 32 
39 41 40 
37 36 34 
40 40 36 
45 39.5 41 
37.5 31.5 47 
55 32 35 
38 .1Z .1.5 2.Q 
Class Number Mean SD Mode median 
1JG f g 4&.8i &:jit�� 1HC 3 .5 25 
1C 24 44.41� 12.0431 
2JG 24 40.33 6.77193 37.5 38.5 all 89 41.1011 9.77537 
' 
,____ Data Table for S ixth Grade 
Joseph Gales Harvey CLarke Central 
.U.Q £:IQ 3JG 1]Q lC 
51 27 39 41 50 
36 53 36 37 43 
49 28 29 33 36 
36 26 36 32 38 
34 32 65 39 60 
30 36 34 36 35 
39 52 35 45 62 
32 29 30 33 50 
47 26 35 33 /.J-7 
31 38 39.5 45 64 
34 38 32 35 27 
39 34 31 . 5 48 50 
38 37 36 . 5  28 42 
25 30 31.5 51 47 
31 30 41 35 35 
40 32 . 5 27 48 38 
35 35 . 5 46 47 3 2  
41 38.5 25 48 62 
40 36 41 52 50 
L 29 45 36 50 42 39 43 37 34 32 35 25 . 5  34 33.5 50 
34 26 . 5  42 44 .£Q 
35 J1 35 33.5 
46 � 3 8 Ii! J!f 45 � 
Class number mean SD Mode Median 
1JG 26 36.9231 6 . 23491 
2JG 24 34.2292 8 . 02981 
3JG 25 36.68 7.74985 
lHC 27 40.6296 6 . 99391-1-
11.1 i�s 45 . 739:i 10 . 8134 38 . 77 02 8 . 8 1 251 37 . 5  37 
